This has been especially true for nitrate. Although it is now believed that man-made emissions are responsible for a high percentage of nitrate being deposited in remote areas of the Northern Hemisphere, numerous natural sources, named and unnamed, have also contributed to the precipitated nitrate burden in these regions (Risbo et al., 1981; Herron, 1982) . Most of the data available for glacial ice has been obtained from polar glaciers. We present nitrate plus nitrite data from a 16.6m core collected at 4908m on Sentik Glacier in the Nun Kun portion of the Ladakh Himalayas, India. To our knowledge this is the longest record of nitrate concentrations reported from an alpine glacier.
Sampling Area
Nun Kun (75071 ' to 76008 ' E long., 34057 ' to 35002 ' N lat.,) is commonly used as the name for the rectangular massif (25x13km) at the northwestern end of the Zanskar Range, Ladakh. It was chosen as a site from which to retrieve a paleoatmospheric record because in addition to containing several glaciers that radiate off its central snow-covered plateau, it is a relatively arid portion of the Himalayas, close to the northern limit of the summer monsoon. Therefore, it is potentially an area sensitive to monsoonal fluctuations. A more detailed description of the sampling location is presented in Mayewski et al. (in press) Sampling and Analytical Procedures A total of 103 samples were recovered from the core for nitrate plus nitrite analysis using a Teflon coated SIPRE auger. Upon retrieval of the samples in the field, they were handled with polyethylene gloves, sectioned and to alleviate contamination by the coring procedure, scraped with precleaned plexiglass cutters which were stored •vrapped in plastic prior to use. Samples were placed into precleaned polyethylene bags, sealed and allowed to melt. Within 24 hr the melted ice was transferred to 125 ml linear polyethylene (LPE) bottles, the bottles placed into polyethylene bags, the bags sealed and stored in the dark until shipment back to Durham, New Hampshire.
The polyethylene bags and bottles used for sample collection and storage were washed in soap and water and rinsed several times with distilled-deionized water. Complete evaluation of these hypothetical sources leading to the variations of nitrate plus nitrite concentrations is impossible at this time, however based on the information available we can eliminate some and promote others. Although nitrogen fixation via lightning cannot be tested directly it is unlikely that this mechanism is responsible for the majority of the nitrate plus nitrite in the snow or their variation with depth. This area of India appears to be one of relatively low lightning frequency (Turman, 1979) . Davies et al. (1982) have shown that strong mineral acids including HNO3 preferentially leached from glacial "melt out" events at warmer times of the year result in the production of down hole profiles that do not resemble the original composition of the snow at the time of deposition. Several lines of evidence suggest that this has not happened to any great extent at our Sentik sampling site. First, the -3øC mean annual temperature determined at our sampling location, extrapolation of radiosonde measurements to the study area, The nitrate plus nitrite variation observed by us could also be due to some unknown factor. Both Risbo et al. (1981) and Herron (1982) have observed seasonal variation in Greenland ice and snow with higher concentrations observed in the spring-summer period. Herron (1982) has argued that the ocean is not the source of background nitrate in polar snows. Risbo et al. (1981) have suggested that the higher deposition rate of nitrate in the spring-summer is due to stratospheric fallout after the opening of the spring troposphere-stratosphere exchange. Although the time-series analysis performed on the Sentik core nitrate plus nitrite data provides no evidence of an annually repeating event, this does not exclude the possibility that every few years, during the springsummer season, nitrate plus nitrite concentrations do not ri•e. The cause of such a rise, however, remains speculative.
Results
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Conclusions
The nitrate plus nitrite concentrations observed in a 16.6m core from 4908m in the Ladakh Himalayas are similar to what has been observed in snow and ice from other remote regions. Although absolute confirmation cannot be made at this time, the variation of nitrate plus nitrite may be due to the following processes: 1) variation in air mass chemistry; 2) variation in solar related phenomenon; 3) variation in snow accumulation rate and/or 4) some other unknown factor such as seasonally occurring exchanges in the upper atmosphere.
